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All Higher Level topics have been combined with their respective Standard Level equivalent, so in HL topic 2 revision resources there will be topics 2 and 12. 
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All topics ranked according to their impact on your final grade using exam papers from 1999 to 2016
	Topic
	Option
	10
	N.ofSci
	8
	4
	5
	9
	6
	1
	3
	7
	2
	11

	Rank
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	14

	% of IB Grade
	16.6
	8.4
	7.4
	6.5
	6.3
	6.3
	5.8
	5.0
	4.1
	4.0
	3.1
	2.5
	1.8

	Paper 1
	
	14.0
	
	12.8
	11.5
	12.2
	9.6
	8.0
	8.4
	9.3
	3.7
	4.7
	3.4

	Paper 2 A
	
	11.1
	
	9.2
	9.3
	12.3
	9.5
	11.9
	11.8
	6.3
	6.1
	6.0
	3.2

	Paper 2 B
	
	20.0
	
	12.6
	13.2
	9.1
	12.2
	6.9
	1.6
	5.8
	6.9
	2.9
	2.9

	Paper 2 ALL
	
	15.6
	
	10.9
	11.2
	10.7
	10.8
	9.4
	6.7
	6.1
	6.5
	4.5
	3.1

	Paper 3
	69.2
	
	30.8
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Standard and Higher Level components compared
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Essentially, IA has the exact same weight, the Option in HL is almost 50% more important than in SL but Topic 10 is more important in SL than HL. All other topics contribute almost equally to a SL and HL grade.
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The dark blue bars are where your final IB grade will be from: 
1. Your IA is the single most important part of your IB HL, more important than even the Option. Imagine how much time in class, at home and in revision you have or will give to topics 9, 10 and 11. Your IA, on average, will be worth more to your final grade than all those combined.
2. The Option is the most important topic for your IB grade compared to the everything else  
3. Topic 10, Organic Chemistry, is by far the most important topic for papers 1 and 2.
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21,

28.

29.

30.

What occurs when solid sodium hydrogen carbonate reacts with aqueous suifuric acid?
A Bubbles of sulfur dioxide form

B, Bubbles of both hydrogen and carbon dioxide form

C.  Bubbles of hydrogen form

D.  Bubbles of carbon dioxide form

Which mixture is a bufer solution?
A 25cm’ of 0.10moldm™ NH, (aq) and 50cm? of 0.10moldm™ HCl (aq)
B. 500’ of 0.10moldm™ NH, (ag) and 25 cm” of 0.10mol dmi™ HCl(aq)
C.  25cm’ of 0.10moldm™ NaOH (ag) and 25cm’ of 0.10moldm™ HCl (aq)

D.  50cm’ of 0.10moldm™ NaOH (aq) and 25¢cm”® of 0.10moldm™ HCl(aq)

Which salt solution has the highest pH?

A NHCL
B.  Ca(NOy),
C. NaCo,
D KSO,

Which is a correct statement for the reaction below?
2MnO,”(aq) + 6H"(aq) + SNO; ™ (ag) — 2Mn* (aq) + 5NO;(aq) + 3H,0 (1)

A MnO,"is the reducing agent and the oxidation number of Mn increases.

B.  MnO,is the oxidizing agent and the oxidation number of Mn decreases.

C. NO; is the reducing agent and the oxidation number of N decreases.

D. NO, is the oxidizing agent and the oxidation number of N increases.
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Avoltaic cellis constructed from zinc and copper half-cells. Zinc is more reactive than copper.
Which statement is correct when this cell produces electricity?

Voltmeter

Salt bridge

cu

20 (aq) o (@g)

A Electrons flow from the copper half-cell o the zinc half-cell.
B.  The concentration of Cu™ (aq) increases.
C. Etectrons flow through the salt bridge.

D. Negative ions flow through the salt bridge from the copper half-cell to the zinc half-cell

Which signs for both E°,., and AG® result in a spontaneous redox reaction occurring under
standard conditions?

a6°
A + +
B - +
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33.

3.

35,

Aniiron rod is electroplated with silver. Which is a correct condition for this process?

A

B.

c.

D.

The silver electrode is the positive electrode
The iron rod is the positive electrode.
The electrolyte s iron(ll) sulfate.

Oxidation occurs at the negative electrode.

The structure of a drug used to treat symptoms of Alzheimer's disease is shown below.
Which functional groups are present in this molecule?

OH

CH;0.

CHy
Hydroxyl and ester

Hydroxide and ether

Hydroxyl and ether

Hydroxide and ester

Which monomer is used to form the polymer with the following repeating unit?

CH,CH,CH,CH,

(CH,),C=CH,
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29, Which titration curve would occur when a weak acid is added to a strong base?

A 8
14+ 14—
PH 7| PH 7|
P
Volume of weak acid Volume of weak acid
c D.
14| 14—
PH 7| PH 7|
Volume of weak acid Volume of weak acid

30. Applying IUPAC rules, what is the name of MnO,?
A Magnesium(Il) oxide
B.  Manganese(ll) oxide
C. Magnesium(lV) oxide

D Manganese(lV) oxide

31. Which statement is correct for a voltaic but not for an electrolytic cell?
A Anelectrolyte is required.
B.  The anode is where oxidation occurs
C.  lons move in the electrolyte.

D.  Electrons flow from the negative electrode to the positive electrode.
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3.

3.

35,

Which compound forms both hydrogen and oxygen at the electrodes when a concentrated
aqueous solution is electrolyzed?

A

B.

€:

D.

KL
NaCt
H;SO,

AgNO,

Zmol of copper is deposited from CuSO, (aq) by a current, , in time t. What is the amount of silver,
in mol, deposited by electrolyss from AQNO; (aq) by a current, 4 i time 262

A

B.

€:

D.

NONIN BN

R

What s the general formula of the alkyne series?

A

B.

c.

D.

CH,
Colre
CHa,

Colne

Which statement is correct about the major reaction between 1-chioropropane, CH,CH,CH,CL
and dilute sodium hydroxide solution, NaOH (aq)?

A

B.

The rate equation is second order.
The hydroxide fon acts as a Bransted-Lowry base.
The reaction has two distinct steps

Water s a product.
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30.

3L

The equations below represent reactions involved in the Winkler method for determining the
concentration of dissolved oxygen in water

2Mn (OH), (5) + O, (ag) > 2MnO(OH), (5)

MnO (OH), (5)+ 2H,50, (aq) > Mn (SO.,),(5)+ 3H,0 (1)

Mn(S0,),(5) +2I" (ag) - Mn** (aq) + 1, (aq) + 250, (aq)

28,0, (aq) +1,(ag) - S,0, (aq) + 21 (aq)

What is the amouat, in mol. of thiosulfate ions, S,0;™(aq). needed to react with the iodine, L(aq),
formed by 1.00mol of dissolved oxygen?

A 200
B. 3.00
c. 400
D. 6.00

‘What are the products when molten sodium chloride is electrolysed?

Cathode Anode
A hydrogen chlorine
B sodium chloride
c sodium chlorine
D. chlorine sodivm
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34,

E® values for some half-equations are given below.
Mn**(aq) +2¢” =Mn(s)

Fe' (aq)+2e = Fe(s)
Pb* (aq) +2e” == Pb(s)

‘Which reaction is spontaneous under standard conditions?

A Fe(ag) +Mn(s) - Fe(s) + Mn™'(aq)

B. Mn*(ag)+Pb(s)—> Mn(s) + Pb* (aq)

C.  Fe'(aq)+Pb(s) - Fe(s)+Pb™ (aq)

D.  Mn” (aq)+Fe(s) > Mn(s) + Fe™ (aq)

50.0cm’ of 0.50mol dm™ aqueous copper(II) sulfate. CuSO,(aq). is electrolysed using a current of

0.50A for 30 minutes. What mass of copper, in g, is deposited on the cathode?
(M(Cu) = 64 gmol™; Faraday’s constant (F) = 96500 Cmol™)

A 50.0x0.50x64
1000

B 0.50x30x64

96500x2

c 0.50x30x 60 x 64
96500x2

D. 50.0x0.50x64
1000x2

‘Which is propyl propanoate?

A CH,CH,CH,00CCH,CH;
B. CH,CH,CH,COOCH,CH,
C.  CHCH,CH,COCH,CH,

D CHCH,CH,OCH,CH,CH,
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What is the buffer region in the acid-base titration curves below?

i -
10 it i 10 i o
pH pH
: : i sz
S i ;
o I 5 il i
Volume of alkali added Volume of alkali added

Which element undergoes reduction in the following reaction?

(NH.),Cr,0; () — Ny (g) + 4H,0 (1) + Cr,05(s)

A cr
B. H
c N
D. O

Which best describes reduction?
A Increase in oxidation number and gain of electrons.
B.  Increase in oxidation number and loss of electrons
C.  Decrease in oxidation number and gain of electrons

D. Decrease in oxidation number and loss of electrons
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32. Whatis E®, inV, for the following reaction?

VO™ (aq) + 2H"(ag) + V¥*(aq) - 2V* (ag) + H,0 (1)

‘Standard electrode potential, E®/ V
V& (ag) + 26" = V(5) 118
V¥ (aq) + € = V¥ (aq) 026
VO™ (ag) + 2H"(aq) + & = V> (aq) + H,0 (1) <034
VO, (ag) + 2H"(aq) + & = VO* (aq) + H,O () +1.00
A 060
B. 008
C. 4060
D. +126

33. What product is formed at the positive electrode (anode) when 0.001moldm™ H,SO, (aq) is

electrolysed?
A Hydrogen
B Oxygen
c. sulur

D, Sulfur dioxide
34, Which pair of compounds can be distinguished by reacting them with dilute bromine water in
the dark?
A CH,CH,COOH and CH,CH,CHO
B.  CH,CH,CHCHCH, and CH,CH,CH,CH,CH,
C. CH,CH,CH(CH,), and CH,CH,CH,CH,CH

D.  CH,CH,CH,CHBICH, and CH,CH,CHBICH,CH,
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For which titration can the end point not be determined accurately by using an acid-base indicator?

A

B.

c.

D.

NH, (aq) + CH,COOH (ag)
NaOH (aq) + HNO,(aq)
NH, (aq) + HNO,(aq)

NaOH (aq) + CH,COOH (aq)

Which is a redox reaction?

A

[Cu(H,0).J* (aq) + 4CT (aq) > [CUCL* (aq) + 4H,0 (1)
Ag'(aq) + CI"(aq) > AGCL(s)
Zn(s) + 2HCI (aq) > ZnCl, (aq) + H, (g)

2K,CrO, (aq) + 2HCI(aq) — K,Cr,0, (aq) + H,0 (1) + 2KCl (aq)

What s the coefficient for I when the following equation is balanced using the smallest possible
whole numbers?

105(aq)+__T(aq)+___H'(aq)»>__L(aq)+__HO()




image18.jpeg
The standard electrode potentials for three reactions involving copper and copper ions are:
015V
Cu**(aq) + 26" = Cu(s) 034V
Cu'(aq) + & =Cu(s) E*-+052V

Cu**(aq)+ & = Cu'(aq)

Which statement is correct?

A Cu™ ions are a better oxidizing agent than Cu* ions.

B, Copper metalis a better reducing agent than Cu' ions.

C. Cu ions will spontaneously form copper metal and Cu™ fons in solution.

D. Copper metal can be spontaneously oxidized by Cu?* ions to form Cu' ions.

The same quantity of electricity is passed through separate dilute aqueous solutions of sulfuric acid
and copper(ll) sulfate using platinum electrodes under the same conditions. Which statement is
comect?

A The same volume of oxygen is obtained in both cases

B.  The same volume of hydrogen is obtained in both cases.

C. The amount of copper deposited at the negative electrode in the copper(l) sulfate solution is
half the amount of hydrogen gas formed at the negative electrode in the sulfuric acid solution.

D.  The pH of both solutions increases as the electrolysis proceeds.
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28.

29.

30.

Which equation represents a reaction for which a base dissociation constant expression, K;, can
be written?

A CH,COOH(aq) + NH,(ag) = CH,COO"(ag) + NH," (aq)
B, HF(aq)=H"(aq) + F(aq)
C. HCN(aq) + OH"(ag) = CN"(aq) + H,0(1)

D.  NH,(aq) + H,0(l) = NH,"(aq) + OH (aq)

An equal amount of each of the following salts is added separately to the same volume of water.
Which salt will have the greatest effect on the pH of water?

A ANOy,
B NaSO,
C. Rbcl

D Ker

Which mixture wil form a buffer in aqueous solution?
A 0.10moINH, + 0.20molHCL

B.  0.10moINH; + 0.20molNaOH

C. 0.10moINaOH + 0.20molKCL

D.  0.20moINH, + 0.10molHCL

Which represents a redox reaction?
A NaH(s)+H,0 (1) - NaOH (aq) + H,(g)

B.  CaCo,(s) - Ca0(s) + CO,(g)

C. CuCl(aq)+K,S(aq) > CuS(s) + 2KCl(aq)

D.  HCl(ag) + NH,(aq) — NH,"Cl(aq)




image20.jpeg
31,

32,

3.

Two half-cells are connected via a salt bridge to make a voltaic cell. Which statement about this

cellis corect?

A Oxidation occurs at the positive electrode (cathode).

B, Itisalso known as an electrolytic cell
C. lons flow through the salt bridge.

D.  Itrequires a power supply to operate.

Which signs are correct for a spontaneous redox reaction?

Standard electrode potential, Standard free energy change, AG®
A + -
B - +
c - -
D + +
Consider the standard electrode potentials:
Fe*(aq) + 26" <= Fe(s) E®=-045V
1Cl,(g) + € = Cl'(aq) E® =+136V

What is the standard cell potential, in V, for the reaction?

CL,(g) + Fe(s) » 2CU (aq) + Fe** (aq)

A 4091
B. +181
c. <227

D. 4347





image21.jpeg
28. A buffer solution is formed by mixing equal volumes of 1.00moldm™ propancic acid and
0.500mol dm™ potassium propanoate.

What is the concentration, in mol dm™, of [H(aq)] in this buffer solution? (K, for propanoic acid is

130x107)

A 260x107
B 195x107
C. 130x10°

D. 0650x107
29, The acid-base indicator phenol red, HIn, changes colour from yellow to red over a pH range of
6.6-8.2. Which statement is correct?
A Inastrongly acidic solution [HIn] < [In']
B.  The pK, of phenol red is between 6.6 and 8.2
C. The In"ions are yellow.

D.  Phenol red would be a suitable indicator for the titration of a strong acid and a weak base.

30.  Which statement is correct for the following reaction?
2105 (aq) + $0,(aq) + H' (aq) — 2CI0, (g) + HSO, (aq)
A CIO; is the oxidizing agent and it undergoes reduction
B.  CIO; is the reducing agent and it undergoes oxidation.
C. S0, is the oxidizing agent and it undergoes oxidation.

D. SO, is the reducing agent and it undergoes reduction.
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Which species are produced at each electrode during the electrolysis of molten lead(II) bromide.
PbBr,(1)?

Negative electrade | Positive electrode
(cathode) (anode)

A Br() PO

B PO B

c Bry®) Po()

D. Po() Bry(e)

Consider the following standard electrode potentials.

Sn*(aq) +2¢"= Sn(s) ES=-014V
H(ag) + & = 1H,(9) E®= 000V
Fe* (aq) + ¢ = Fe* (aq) E®=+077V

Which species will reduce H'(aq) to H,(g) under standard conditions?

A Fe¥(aq)
B.  Sn™(aq)
C. Sa(9)

D. Fe*(aq)

A number of molten metal chlorides are electrolysed, using the same current for the same length
of time. Which metal will be produced in the greatest amount, in mol?

A Mg
B. Al
c K
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Which species are the oxidizing and reducing agents in the following reaction?

SO, (aq) + PbO; () + H,0(1) > SO, (aq) + Pb (OH), (5)

Oxidizing agent Reducing agent
A HO

B PbO,

c B

D. PbO, $0.

Zinc is more reactive than copper. In this voltaic cell, which species is reduced and in which direction

do negative ions flow in the salt bridge?

Curod

voltmeter
(v

salt bridge

CuS0, (aq) ZnSO, (aq)

Species reduced Direction of negative ion flow in sal bridge
A cu* from copper half-cell to zinc half-cell
B cu* from zinc half-cell to copper half-cell
c Zn* from copper half-cell to zinc half-cell
D Zn™ from zinc half-cell to copper half-cell

Zn rod
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Which components are used to make the standard hydrogen electrode?
A Hy(g).H (aq). Pt(s)

B. H(2).H(aq).Ni(s)

C. Hy(e). HO(aq), Pt(s)

D. H,(2). HO (aq). Ni(s)

What is the cell potential. in V. of the reaction below?

1,+28,0,7 52" +5,0,~

45,0, (ag)+e” =5,0," (aq) E°=+0.09V
L,(a)+ 267 = 2T (aq) E°=+054V
A +063
B. +0.45
C -045
D. -063

In organic reaction mechanisms, what does a curly arrow represent?
A, The movement of a pair of clectrons towards a nucleophile

B.  The movement of a pair of electrons fowards a posiively charged species

C. The movement of a pair of electrons away from a positively charged species

D.  The movement of a pair of electrons towards a Lewis base
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At which side of the equation are electrons, H' ions and H,0 needed to complete the half-equation?

MnO,(aq) > Mn™*(aq)

Electrons H'ions HO
reactant side reactant side product side
reactant side product side reactant side
product side reactant side product side
product side product side reactant side

What are the correct names for KMnO, and K,Cr,0;, using oxidation numbers?

A

B.

Potassium permanganate and potassium dichromate
Potassium manganate(IV) and potassium chromate(V1I)
Potassium permanganate(IV) and potassium dichromate(VII)

Potassium manganate(V1I) and potassium dichromate(VT)

What is an industrial use of electrolysis?

A

B.

The production of graphite
The production of iron

The production of electric ener

Electroplating
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The overall equation of a voltaic cell is

Ni(s) +2Ag"(aq) = Ni**(aq) + 2A4g () E°

1.06V

The standard electrode potential for Ni**(aq)+2¢” <= Nis), is ~0.26V. What is the standard
electrode potential for the silver half-cell, Ag"(aq)+e” = Ag(s). in V?

A -132
B. -080
C. +080
D. +132

What is the TUPAC name for (CHy),COH(CH,),CH;?
A Hexan-3-ol

B, 2-methylpentan-2-ol

C. 2-methylpentan-3-ol

D. Dimethylpentan-1-ol
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Which pair of compounds could be used to make a buffer solution (assuming appropriate

molar ratios)?
A KCland HC

B.  NaCland HCI

C. KHSO, and H,SO,

D.  CH,COONa and CH,COOH

Which salts form acidic solutions when dissolved in water?

I NHC
I CrNOy,
I CHCOONa

A TandTonly
B. TandMonly

C. Iand I only

D. LMandII

What is the name of MnO,?
A Manganese(I]) oxide
B.  Magnesium() oxide
C. Manganese(IV) oxide
D. Magnesium(V) oxide
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Consider the following reaction.

2Cr (OH),(s) +6CI0™ (aq) = 2C10,* (aq) +3C1, (g) + 20H (aq) + 2H,0 (1)

Which statement is correct?
A Cr(OH); is the oxidizing agent and the oxidation number of chromium changes from +3 fo +6
B.  Cr(OH), is the reducing agent and undergoes reduction.

C. CIO"is the oxidizing agent and the oxidation number of chlorine changes from +1 t0 0,

D.  CIO" is the reducing agent and the oxidation number of chlorine changes from —1 to 0.

Consider the following two standard electrode potentials at 298K
Sn™*(aq) +2¢” = Sn(s) E®=-0.14V
Fe'@@+e” =Fe¥@@) E°=+077V

What is the equation and cell potential for the spontancous reaction that oceurs?

A 2Fe™(aq)+Sn™ (aq) - 2Fe™* (aq) + Sn (s) E°=-091V

B 2Fe™(aq)+Sn(s) > 2Fe™ (aq) +Sn™ (aq) E° =+091V

C. 2Fe™(aq)+Sn™ (aq) = 2Fe™ (aq) + Sn(s) E®=4091V

D.  2Fe*(aq)+Sa(s) > 2Fe™(aq) +Sn™ (aq) E® =+168V

What happens during the electrolysis of concentrated aqueous potassium chloride?

I Reduction takes place at the negative electrode (cathods).
IL  Hydrogen gas s evolved at the negative electrode (cathode)

M The pH of the electrolyte increases
A TandTonly

B. TandMonly

C. Iand I only

D. ILIandIII




image29.jpeg
28.  The pK, value of ammonia is 4.75 at 298 K. What is the pK, value of the ammonium ion?

-
A Lo
475
p 1400
475
C. 1400-475
-
p 10

29.  The K, values of four weak acids W, X. Y and Z are listed below.

W K, =135x10"
X K, =447x107
Y K, =933x10°
Z K, =147x107

What is the correct order of inereasing strength as acids?
A X<W<Z<Y
B. W<Z<X<Y
C Y<X<Z<W

D. Y<Z<W<X

30, Which is the oxidizing agent in the following reaction?

550, (g) +210;™(aq) + 4H,0 (1) > 550, (aq) + I, (aq) + 8H"(aq)

A so,
B. 10,
c HO
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31.  The overall reaction in the voltaic cell below is:

Ni(s) + Pb* (aq) = Ni** (aq) + Pb(s)

voltmeter

salt bridge

nickel lead

solution containing Ni** (aq) solution containing Pb™* (aq)
Which statement is correct for the nickel half-cell?
A, Nickelis the positive electrode (cathode) and is reduced.
B. Nickelis the negative electrode (anode) and is reduced.
C. Nickel is the positive clectrode (cathode) and s oxidized.

D.  Nickelis the negative electrode (anode) and s oxidized.

32. Which statement s correct for electroplating an object with gold?
A, The object must be the negative clectrode (cathode).
B.  The negative clectrode (cathode) must be gold.
C. The object must be the positive clectrode (anode)

D.  The gold electrode must be pure.
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The colours of three indicators are shown in the table below.

g Colourat | Colour at | pH range at which colour
lowpH | high pH change takes place
methyl orange red yellow 32-44
bromothymol blue yellow blue 6.0-76
phenolphthalein colourless | pink 8.2-100

Equal volumes of these three indicators were mixed and the mixture was added to a solution of
pH =5.0. What colour would be seen?

A

B.

Which statement is correct about a reducing agent?

A

B.

c

D.

Yellow
Orange
Green

Blue

Ttis reduced by gaining clectrons
Ttis oxidized by gaining clectrons
Ttis oxidized by losing electrons

Tt is reduced by losing electrons.

An aqueous solution of a metal salt is clectrolysed. Which factor will have no effect on the mass of
the metal deposited on the negative electrode (cathods). if all other variables remain constant?

A

Size of metal ion
Relative atomic mass of metal
Current

Charge on metal ion
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Which are correct statements about a voltaic cell?

I Aspontancous redox reaction occurs which converts chemical energy fo clectrical energy.
IL  Oxidation occurs at the negative clectrode (anode).

M Elecricity is conducted by the movement of electrons through the salt bridge.
A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

The standard electrode potentials of some half-reactions are given below.

$n* (aq) +2¢” = o (aq) E°=4015V
L(s)+e” =T (aq) E°=+054V
Fe™(aq) +e” = Fe™ (aq) E°=+077V

Which of the following reactions will occur spontancously?
A Iodine reduces Fe™ to Fe'™
B.  Iodine reduces Sn* to Sn™
C. Todine oxidizes Fe™ to Fe’”

D.  Todine oxidizes S’ to Sn*”
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30.

‘Which salts will dissolve in water to give solutions with a pH above 77

c

During a titration. 0.1 moldm™ sodium hydroxide is added to 0.1 moldm™ ethanoic acid. Which
indicator would be the best to use as an end point indicator in this titration?

I NaCo,
I CHCOONa
I Na,SO,

Tand Il only
Tand Il only
T and Il only

LT and I

Indicator pH range of indicator
methyl orange 32-44
bromophenol blue 3.0-46
bromothymol blue 6.0-76
phenolphthalein 82-10.0

What is the correct systematic name of MnO,?

A

B.

(o]

D.

Manganese(l]) oxide
Manganese(IV) oxide
Magnesium(Il) oxide

Magnesium(IV) oxide
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A voltaic cell is made by connecting zinc and lead half-cells. The overall equation for the reaction
oceurring in the cell is shown below.

Zn(s) + Pb™ (aq) = Pb(s) + Zn™ (aq)

Which statements are correct when the cell produces electricity?

L The zinc is oxidized.
IL  Electrons move from zinc to lead in the external circuit.

M The mass of the lead electrode inereases
A TandIonly

B. TandMonly

C. Tand I only

D. LIandII

Consider the following standard electrode potential values
Fe*(aq) + ¢” = Fe(aq) E®=+077V
M0, (aq) + 8H" (aq) + 5¢~ == Mn (aq) + 4H,0(1) E°=+151V
What is the cell potential, in V. for this reaction?

MnO,”(aq) + 8H" (aq) + 5Fe’ (aq) = Mn™*(aq) + 4H,0 (1) + 5F¢** (aq)

A 228
B. -074
C. +074

D. +228
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33, Consider the following standard electrode potential values

Ca™(aq) +2¢” = Ca(s) E°=-287V
Fe™(aq) +2¢” = Fe(s) E° =045V
Ni**(aq) + 2¢” = Ni(s) E°=-026V
Fe¥(ag)+e = Fe(aq) E°=+077V

Which reaction is spontancous?

A Ca*(aq) + Ni(s) = Ca(s) + Ni™ (aq)

B 3Fe¥(aq) - Fe(s) + 2Fe™ (aq)

C. Fe(s)+2Fe™ (aq) - 3Fe™* (aq)

D Fe¥(aq) + Ni(s) > Fe(s) + Ni** (aq)

34, Which compound has the lowest boiling point?
A (CH),COH
B. CH(CH,),0H
C (CH).C

D.  CHy(CH,)CH,

Which compound would decolourize bromine water in the dark?

A CH,COCH(CI

B. CH(CH,).0H
C.  CH,CHCHCH,

D.  CH,(CH)CH,




image36.jpeg
28.

Consider the following reaction:

38n**(aq) +Cr,0,* (aq) + 2H" (aq) — 2Cr**(aq) +38n0,(s) + H,O (1)

Which statement is correct?

A Sn™ is the oxidizing agent because it undergoes oxidation.

B, Sn” is the reducing agent because it undergoes oxidation

C.  Cr,0;" is the oxidizing agent because it undergoes oxidation.

D. Cr,0." is the reducing agent because it undergoes oxidation.

What occurs during the operation of a voltaic cell based on the following overall reaction?
2Ag*(aq) + Culs) - 2Ag (s) + Cu**(aq)
External circuit Ton movement in solution

A electrons move from Cu(s) toAg(s) | Ag’(aq) move towards Cu(s)

B electrons move from Ag(s) to Cu(s) | Ag(aq) move towards Ag(s)

c electrons move from Cu(s) toAg(s) | Ag (aq) move towards Ag(s)

D. clectrons move from Ag(s) to Cu(s) | Cu™(aq) move towards Cu(s)
Consider the following standard electrode potentials

Sn* (aq) + 2¢” = Sn*(aq)
Pb¥ (aq) +2¢” = Pb(s)

What is the value of the cell potential. in V. for the spontaneous reaction that occurs when the two

‘halficells are connected together?

A 026
B. 000
c. +013

D. +026

E°=+0.13V
E°=-013V
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Two electrolytic cells are connected in series and the same current passes through each cell. The first
cell contains silver electrodes in silver nitrate solution. The second cell contains copper clectrodes
in copper(l) sulfate solution. In one experiment 1.00 g of silver is deposited in the first ccll
What mass of copper, in g, is deposited in the second cell?

A 100
10787

5 10
s

o 100 63ss
10787

p. L0 355
10787

What is the name of (CH,),CHCOCH; applying TUPAC rules?
A 33-dimethylpropan-2-one

B.  3-methylbutan-2-one

C. 2-methylbutan-3-one

D.  3-methylbutanal
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29.  Anaqueous solution of a weak acid containing an indicator is titrated with a strong base. resulting in
the following titration curve.

14

12

10 -

oH

& o oo

Volume of base
At which pH does the buffer region occur?
A Betweend.5and5.5
B. Between7.5and 9.5
[V TE)

D. At12

30.  The equation for the redox reaction between acidified dichromate and iodide ions is shown below.

Cr,0,% (aq) +61 (aq) +14H " (aq) — 2

*(aq)+31,(aq)+ TH,0 (1)
Which is the reduction half-equation?

A 6I'(aq)+6c — 31, (aq)

B. 61 (aq) =31, (aq)+6¢”

C. €0, (aq)+14H'(aq) +6e — 2Cr* (aq)+ TH,0 (1)

D Cr0,*(aq)+14H"(aq) — 2Cr** (aq) + TH,0 (1) + 6~
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32.

‘The equation for the overall reaction in a voltaic cell is:
Cu* (aq) + Zn(s) = Cu(s)+ Zn™ (aq)
Which statements are correct for this cell?

I Cuis the positive electrode
IL  Negative ions flow from the zinc solution to the copper solution.

ML Chemical energy is converted into clectrical energy during this reaction.
A TandTonly

B. TandMonly

C. Iand I only

D. LIlandII

Which statement is correct for the following spontancous reaction?
2Fe* (aq) + 2Br™ (aq) - 2Fe™ (aq) + Bry(aq)

A AE® <0 and Br, is a better oxidizing agent than Fe®".

B, AE® <0 and Br is a better reducing agent than Fe'"

C.  AE® >0 and Fe’ is a better oxidizing agent than Br,

D.  AE® >0 and Fe” is a better reducing agent than Br™

Which combination of electrodes and electrolyte could be used to plate a spoon with silver?

Negative electrode Positive electrode I
(cathode) (anode) i

A silver spoon sulfric acid solution

B spoon silver sulfuric acid solution

c silver spoon silver nitrate solution

D. spoon silver silver nitrate solution
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‘What 1s the correct decreasing order of reactivity of the metals X. Y and Z based on the

following equations?

Four electrolytic cells are constructed.

negative electrode (cathode)?

[d

XC1+Y - YCI+X
YCI+Z>YCI+Z
ZC1+X > XCI+Z

Which cell would produce the greatest mass of metal at the

Electrolyte Current /A Time /s
1.0 moldm CuSO, (aq) 10 500
1.0 mol dm® AgNO; (aq) 20 250
1.0 mol dm CuSO, (aq) 10 750
1.0 mol du® AgNO, (aq) 15 250

Which is not a requirement for the standard hydrogen electrode?

A

B.

Pressure of 101 kPa
1 moldm™ sulfuric acid

Temperature of 208 K

An inert electrode such as platinum
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29. The graph below shows the titration curve of 25 e’ of 0.100 moldm™ of hydrochloric acid with
sodium hydroxide, of 0.100 moldm™ concentration. The indicator methyl orange was used to
determine the equivalence point. Methyl oange has a pH range of 3.2-4.4.

140
12.0
10.0
80
6.0

pH

40 }methyl orange indicator

yellow

20

ol v v
0 5 10 15 20 25 30 35 40 45 50

Volume of 0.100 mol dm™ NaOH (aq) added / cm®

If the hydrochloric acid was replaced by ethanoic acid of the same volume and concentration,
which property of the itration would remain the same?

A, The initial pH
B.  The pH at the equivalence point
C. The volume of strong base. NaOH. needed to reach the equivalence point

D.  The colour of the fitration mixture just before the equivalence point is reached

30. What happens to iodine when iodate ions, 105", are converted to iodine molecules, ,?
A, Ttundergoes reduction and its oxidation number changes from —1 to 0
B. It undergoes oxidation and its oxidation number changes from 1 to 0
C. It undergoes reduction and its oxidation number changes from +5 to 0

D. It undergoes oxidation and its oxidation number changes from +5 to 0
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31 Consider the following reactions of three unknown metals X, Y and Z.

2XNO,(ag) + Y (5) = 2X(s) + Y (NO,), (aq)
Y (NO,),(aq) +Z(s) — No reaction
2XNO, (aq) + Z(s) — 2X (s) + Z(NO,), (aq)

What s the order of increasing reactivity of the metals (least reactive first)?

A X<Y<Z
B. X<Z<Y
C

32, The standard electrode potentials for two metals are given below.
Al (ag)+3e” = Al(s) E°=-166V
Ni**(aq)+2e” = Ni(s) E° =023V

What s the equation and cell potential for the spontancous reaction that oceurs?

A 2A1"(aq) +3Ni(s) = 2Al(s) + 3Ni* (aq) E° =189V
B, 2Al(s) +3Ni* (aq) — 2AI" (ag) + 3Ni(s) E° =189V
C. 2AI"(aq) +3Ni(s) — 2Al1(s) + 3Ni* (aq) E° =143V
D, 2Al(s) +3Ni* (aq) — 2A1" (ag) + 3Ni(s) E° =143V

33, The same quantity of cleciricity was passed through separate molten samples of sodium bromide,
NaBr. and magnesium chloride, MgCl, Which statement is true about the amounts, in mol,
that are formed?

A, The amount of Mg formed is equal to the amount of Na formed.
B.  The amount of M formed is equal to the amount of Cl, formed.

C.  The amount of Mg formed is twice the amount of C1, formed.

D.  The amount of Mg formed is twice the amount of Na formed.
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Which compounds can be mixed together as solutions of equal volume and concentration to form a

buffer solution?
A Nitric acid and potassium hydroxide

B. Nitric acid and potassium nitrate

C. Propanoic acid and potassium hydroxide

D.  Propanoic acid and potassium propanoate

Consider the following standard electrode potentials.

Zn* (aq)+2¢” = Zn(s) E°=-076V
Cl,(g) +2¢” = 2CT"(aq) E°=+136V
Me™ (aq) +2¢” = Mg (s) E°=-237V

What will happen when zinc powder is added to an aqueous solution of magnesium chloride?
A No reaction will take place.

B.  Chlorine gas will be produced.

C. Magnesium metal will form

D.  Zinc chloride will form.

Which species could be reduced to form NO,?

A NO
B. NO,
C. HNO,

D. NO
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What are the features of a standard hydrogen electrode?

I Atemperature of 298 K

IL  Acarbon electrode

ML Hydrogen gas at 1.01x10° Pa (1 atm) pressure
Tand Il only

Tand Il only

T and I only

LT and I

Which molecule has a chiral centre?

The compounds H,NCH,CH,NH, and HOOCCH,COOH react to form a polymer.

CH,CH=CHCHO
(CH,),C=CHCH,0H
CH,OCH,CH,

CH,CHOHCH,CH,

structure of the repeating unit of the polymer?

A

B.

(HNCH,CONHCH,CH,NHCO3-
HNCH,CH,NHCOCH,CO3
£OCCH,CONHCH,NHCO>-

HNCH,CH,NHCOCH,NH}
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Equal volumes and concentrations of hydrochloric acid and ethanoic acid are titrated with
sodium hydroxide solutions of the same concentration. Which statement is correct?

A The initial pH values of both acids are equal.
B. At the equivalence points, the solutions of both fitrations have pH values of 7.
C. The same volume of sodium hydroxide is needed to reach the equivalence point.

D.  The pH values of both acids increase equally until the equivalence points are reached.

Bromophenol blue changes from yellow to blue over the pH range of 3.0 to 4.6. Which statement
1s correct?

A Molecules of bromophenol blue, HIn, are blue.
B.  AtpH < 3.0, a solution of bromophenol blue contains more ions, In". than molecules, HIn.
C.  The pK, of bromophenol blue is between 3.0 and 4.6.

D.  Bromophenol blue is a suitable indicator to titrate cthanoic acid with potassium hydroxide
solution.

Consider the following reaction.
MnO, (aq) +8H' (aq) + 5Fe’ (aq) — M (aq) + 5F¢*" (aq) + 4H,0 ()

Which statement is correct?

A MnO, s the oxidizing agent and it loses clectrons.

B. MnO; is the reducing agent and it loses electrons.

C. MnO; is the oxidizing agent and it gains clectrons

W e s i e ieapnt ol i i il e
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The following equations indicate reactions that occur spontaneously.
Fe(s) + NiCl, (aq) — FeCl, (aq) + Ni(s)
Zn(s) + FeCl, (aq) = ZaCl, (aq) + Fe (s)
Ni(s) + PbCl, (aq) — NiCl, (aq) + Pb (5)

Which is the inereasing order of the reactivity of the metals?

A Fe<Ni<Zn<Pb

B. Pb<Ni<Fe<Zn

C. Ni<Zn<Pb<Fe

D. Zn<Fe<Ni<Pb

A voltaic cell is made by connecting two half-cells represented by the half-equations below.

Mn*(aq)+2e” ->Mn(s) E°=-119V
Pb¥(aq) + 2" = Pb(s) E°=-013V

Which statement is correct about this voltaic cell?

A Mnis oxidized and the voltage of the cell is 1.06 V.
B.  Pbis oxidized and the voltage of the cell is 1.06 V.
C.  Mnis oxidized and the voltage of the cell is 1.32 V.

D.  Pbis oxidized and the voltage of the cell is 1.32 V.

For the electrolysis of aqueous copper(Il) sulfate, which of the following statements is correct?
A Cuand O, are produced in a mol satio of 1:1
B.  H,and O, are produced in a mol ratio of 1:1
C. Cuand O, are produced in a mol satio of 2:1

D. H,and O, are produced in a mol ratio of 2:1
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28.  Which of the following could be added to a solution of ethanoic acid to prepare a buffer?
A Sodium hydroxide
B. Hydrochloric acid
C. Sodium chloride

D.  More ethanoic acid

29, Which aqueous solution has a pH less than 77
A KNO;(aq)
B. NaCO,(q)
C [Fe(,0)]Ck (a)

D. CH,COONa(aq)

30, Whatis the reducing agent in the reaction below?

2MnO, (aq) + Br (aq) + H,0 () = 2MnO; (5) + BrO; (aq) + 20H (aq)

A Br
B. B0,
C. MO
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Which changes could take place at the positive electrode (cathode) in a voltaic cell?

1 Zn"(ag)to Za(s)
I Cl(g)toCl(aq)
ML Mg(s) to Mg* (aq)

A TandTonly
B. IandMonly
C. Mand Monly

D. ILMandII

Consider the following standard electrode potentials.
Cr*(ag) +3e” — Cr(s) E°=-074V
Fe'(aq) +e —Fe¥'(aq) E°=+077V

What will be the cell potential, in V. of a voltaic cell in which the following reaction takes place?

Cr(s) + 3Fe’ (aq) — 3Fe™ (aq) + Cr' (aq)

A -151
B. 003
c. +0.03
D. +151

What s the structural formula of 2.3-dibromo-3-methylhexane?
A CH,CHBrCHBrCH(CH,)CH,CH,

B.  CH,CHBrCBr(CH,)CH,CH,CH,

C.  CH,CH,CHBrCBr(CH,CH)),

D. CH,CHBrCHBrCH(CH,CH,),
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Consider an acid-base indicator solution.

HIn(aq) = H' (aq)+In" (aq)

colour A colour B

What is the effect on this acid-base indicator when sodium hydroxide solution is added to it?

A

Equilibrium shifis to the right and more of colour B is seen.
Equilibrium shifis to the left and more of colour B is seen.
Equilibrium shifis to the right and more of colour A is seen.

Equilibrium shiffs to the left and more of colour A is seen.

Consider the following reaction.

2Fe$0, (aq) + H,0,(aq) + H, SO, (aq) = Fe, (S0,), (aq)+ 2H,0()

Which species is the oxidizing agent and which is the reducing agent?

€.

Reducing agent

H,$0,(aq)

FeSO, (aq)

H0,@0)

H0,@0)
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‘What conditions are necessary to directly measure a standard electrode potential (E7)7

I Ahalfcell with an electrode ina 1.0 mol dm” solution of its ions.
I Connection to a standard hydrogen electrode.

I A voltmeter between half-cells to measure potential difference.
A TandIlonly

B. TandIMonly

C. Tand I only

D. LIlandII

What condition is necessary for the electroplating of silver, Ag, onto a steel spoon?
A The spoon must be the positive clectrode.

B.  The silver electrode must be the negative clectrode.

C. The spoon must be the negative electrode

D.  The electrolyte must be acidified.

Which is the best definition of structural isomers?
A Compounds which have atoms with the same atomic numbers but different mass numbers
B.  Compounds which have the same general formula but differ by a CH, group

C. Compounds which have the same empirical formula but different molecular formulas

D. Compounds which have the same molecular formula but different arrangements of atoms
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Which aqueous solution would have a pH > 77

A

B.

Which indicator would be the most appropriate for fitrating aqueous cthylamine, CH,CH,NH,

Sodium sulfate

Ammonium nitrate

Sodium ethanoate

Aluminium nitrate

with nitric acid, HNO,?

A

B.

Which compound contains nifrogen with an oxidation number of +37

A

B.

Bromophenol blue (pK, = 4.1)
Bromothymol blue (pK, =7.3)
Phenol red (pK, =8.0)

Thymolphthalein (pK, =10.0)

NH,CI
HNO,
N0,

KNO,
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30.

In the electrolytic cell shown. at which electrode will chlorine form. and what is the process taking
place there?

DC Power
supply

|7

ZnCL(1)

Electrode Process
A P reduction
B Q reduction
c P oxidation
D. Q oxidation

Which are necessary conditions for the standard hydrogen electrode to have an E° of exactly zero?

I Temperature =298K
I [H']=1moldm™
I [H,]=1moldm™

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII
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32.

How do the products compare at each electrode when aqueous 1 moldm™ magnesium bromide and
molten magnesium bromide are electrolysed?

E°/V
Mg*(@ag)+2e = Mg(s) 237
o)+ = Br(ag) +1.07

10,(@+2H @ +2c = HO0@ +123

Positive electrade (Anode) Negative electrode (Cathode)
A same same

B same different

c different same

D. different different

How many structural isomers exist with the formula C;H,CL?

A 3
B. 4
c s
D. 6

Which reaction occurs via a free-radical mechanism?
A CH, +Bg, —C,HBr+HBr

B. CH,+Bs—CHBy

C CHI+OH —CHOH+I

D. (CH,),CI+H,0—(CH,),COH +HI
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At the same concentration, which acid would have the lowest pH?

A

B.

HNO, K, =5.6x10" moldm™
HF K, =6.8x10" moldm™
C,H,COOH K, =6.3%10" moldm™

HCN K, =4.9x10™"" moldm™

Which species is oxidized in the following reaction?

2Ag"(aq) + Cu(s) — 2Ag () + Cu™ (aq)

Which list represents the halogens in increasing order of oxidizing strength (weakest oxidizing
agent frst)?

A C, L B

B. I By Cl

C I C, By

D. C By L
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3.

3.

3.

What is the cell potential, in V. for the reaction that occurs when the following two half-cells
are connected?

Fe'(aq) + 2¢” = Fe(s) E®=—044V
50,7 (aq) +14H' (aq) + 6 = 2Cr (aq) + TH,0()  E®=+133V
A +001
B. +089
c 4177
D. +265

What structural feature must a molecule have in order to undergo addition polymerization?
A, Two functional groups

B.  Acarbon—carbon double bond

C. Carbon atoms singly bonded together

D.  Apolar covalent bond

What is the product of the oxidation of butan-2-0l?
A But2-ene

B.  Butanoic acid

C.  Butanal

D.  Butanone
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What happens at the negative electrode in a voltaic cell and in an electrolytic cell?

Voltaic cell Electrolytic cell
A oxidation reduction
B. reduction oxidation
c oxidation oxidation
D. reduction reduction

Which conditions are usually stated for a standard hydrogen electrode?

I Hydrogen gas at a pressure of 1.01 x 10° Pa (1 atm)
IL 1.0 mol dm™ solution of any acid
I Temperature of 25°C (298 K)

A TandTonly
B. TandMonly
C. Iand I only

D. LIlandII

Consider these standard electrode potentials.

Mg (a) +2¢” = Mg (s) E°=-236V
Zn* (@) +2e” = Za(s) E°=-076V

What is the cell potential for the voltaic cell produced when the two half-cells are connected?

A -160V
B. +160V
c 312V

D. #3312V
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‘What is the definition of a Brensted-Lowry acid?
A Asubstance which accepts protons

B. A substance which reacts with OH" ions

C. Asubstance which has a pH below 7

D.  Asubstance which donates H' ions

Which species can act as an acid according fo the Lewis theory but not according to the
Bronsted-Lowry theory?

A Ny
B. HC
C. HO
D BF,

Which salt produces the most acidic aqueous solution?
A Ka

B, FeCl

C. CHCOONa

D. NaNoO,

In which compound does manganese have the highest oxidation number?

A MaCl
B. MO,
C. Mo,

D. MnsSO,




image58.jpeg
@

‘Which statement about the electrolysis of molten sodium bromide 1s correct?
A Bromide ions lose clectrons af the negative lectrode.
B.  Bromide ions gain clectrons at the positive electrode
C.  Bromide ions gain electrons at the negative electrode,

D. Bromide ions move even if there is no cusrent.

What is the coefficient for H" in the following equation?

3Cu(s)+_NO; (aq) + _H'(ag) > _ Cu* (aq) + _NO(g) + _H,0()

A 4
B. 8
c 12
D. 16

Which conditions apply to the standard hydrogen clectrode?

I Hydrogen at a pressure of 1.01 x 10° Pa (1 atm)
I Hydrogen ata temperature of 298 K
I 1.00 moldm™ H,SO,(aq)

A TandTonly
B. TandMonly
C. Iand I only

D ILIandII
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31.  Which of the following are conjugate acid-base pairs?

I HO0®)/OH (aq)
I NH; (aq)/NH;(aq)
I HCl(aq) / NaOH (aq)

A TandTonly
B. IandMonly
C. Mand Monly

D. ILMandII

32. Whatis the oxidation number of vanadium in the compound NaVO,?

A -1
B. 0

c
D. +5

33, Which statement about electrochemical cells is correct?
A, The reaction in a voltaic cell is spontancous.
B.  The reaction in an electrolytic cell is spontancous.
C. The reaction in a voltaic cell uses electrical energy.

D.  The reaction in an electrolytic cell produces clectrical encrgy.
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What is the coefficient for H' (aq), when this redox equation is balanced using whole numbers?

Cr,0,%(aq) + Cl'(aq) + H'(aq) — Cr'(aq) + Cl(g) + H,O ()

A 7
B 2
c 14
D. 1

Dilute sulfuric acid is electrolyzed using inert electrodes.
amount,is produced at each clectrode?
Positive clectrode | Negative electrode
A Tmol H, 2mol O,
B Tmol O, Jmol H,
c 2 mol H. Tmol O,
D. 2mol O, TmolH,
Which molecule has a chiral carbon atom?

A CH,CCICH,CH,
B. CH,CHOHCH,CH,
C. (CH,),CHCH,CH,

D, H,NCH,COOH

What product, and in what relative
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30.

3L

32.

‘Which change increases the pH of a solution from 3 to 67

A

B.

Which pair of compounds, in aqueous solution, could be used to make a buffer solution?

A

During the electrolysis of aqueous sulfuric acid, g of hydrogen gas forms at the negative clectrode.
What mass in grams of oxygen forms at the positive clectrode in the same fime?

A

B.

Doubling the [H']
Halving the [OH ]
Decreasing the [H'] by a factor of 1000

Decreasing the [OH ] by a factor of 1000

CH;COOH and HC1
HCl and NaOH
HCland NH,C1

HCOOH and NaOH

4
8
16

32

Which is the strongest oxidizing agent?

L

s
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The following are standard electrode potentials.

Zn*(aq) + 2¢” = Zn(s) E°
Ma™(ag) + 2¢” = Ma(s) E®

What is the £° for this reaction?

076V
118V

Ma(s) + ZnSO, (aq) — MaSO, (aq) + Zn(s)

A -042V
B. +0.42V
c. 194V
D. +194V

Which compound cannot be easily oxidized using acidified potassium dichromate(VI) solution?

A CH,CH,CH,0H
B. CH,CH(OH)CH,
C. (CH,),CHCH,0H

D, (CH,),COH

In which reaction does hydrogen act as an oxidizing agent?
A Ca+H,—CaH,

B. E+H,—2HF

C. GH+H,>CH,

D. 0,+2H, —2H,0
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